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© DISK RECORDING APPARATUS. 


© When data stored in a RAM (31) has a defi- 
ciency to fill one cluster, the deficiency is read out 
from a magnetooptic disk (22) to complete one clus- 


ter of data. The rewrite operation on the disk (22) is 
performed by the cluster by a system controller (29) 
through the RAM (31). 
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Technical Field 

This invention relates to a disc recording ap- 
paratus in which data is formed in clusters and 
recorded on a disc on the cluster basis. 

Background Art 

In a disc adapted for recording interleaved data 
thereon, data formed into clusters are recorded on 
the cluster basis in order to take data rewriting into 
account, as disclosed in, for example, JP Patent 
Kokai Publication No.4-1 05271 or No.4-301264. 

As shown for example in Fig.1 f each cluster is 
constituted by a link sector and a data sector, and 
the length of the link sector is selected to be longer 
than an interleaving length. In this manner, each 
cluster is not affected by interleaving from neigh- 
boring clusters and recording and/or reproduction 
may be made independently on the cluster basis. 

That is, with a disc on which data recorded 
thereon is interleaved data, data is recorded across 
plural sectors, without data being present indepen- 
dently on the sector basis. Consequently, rewriting 
of a particular sector cannot be performed by one 
operation and rewriting is to be performed on the 
cluster basis. 

Meanwhile, in a disc recording apparatus in 
which data is grouped into clusters and recorded 
on the cluster basis, if data of the last cluster of 
main data for a writing 1 (first writing) is short of 
one full cluster, the portion of the cluster devoid of 
data is stuffed with void data to form one-cluster 
data and main data for the next writing 2 (second 
writing) is started with the next cluster. This in- 
dicates that a wasteful recording area 10 is pro- 
duced as a result of stuffing the data free portion 
with void data. 

On the other hand, for rewriting data on the 
sector basis, data of the sector which belongs to 
the cluster to be rewritten and which is not rewrit- 
ten has to be previously read out and combined 
with data which is to be rewritten and which is held 
on a random access memory. However, data 
readout needs to be made each time rewriting on 
the sector basis is performed, resulting in the in- 
creased overhead until completion of recording. 

In view of the above-described problems of the 
prior art, it is an object of the present invention to 
provide a disc recording apparatus in which the 
recording capacity of the disc may be fully utilized 
in carrying out recording, and in which accessing 
may be made expeditiously. 

Disclosure of the Invention 

The present invention provides a disc record- 
ing apparatus for forming recording data into a 


cluster and recording the recording on a disc on 
the cluster basis. If, when the recording data sup- 
plied from outside via input means is transiently 
stored in a memory and recorded by recording 

5 means on the disc, the recording data supplied 
from outside by one transfer operation has a data 
volume short of one cluster, the recording opera- 
tion is suspended for transiently storing the data of 
the data volume less than one cluster in the mem- 

10 ory. The deficit data is added to the data having 
the data volume less than one cluster on the mem- 
ory during recording of the recording data having 
the data volume less than one cluster, in order to 
form one-cluster data. The recording data having 

75 the data volume corresponding to one cluster is 
supplied to the recording means and recorded on 
the cluster basis on the disc. With the disc record- 
ing apparatus of the present invention, there is no 
wasteful recording region produced even for writing 

20 a file next to the file completed in the midst of a 
cluster, thereby assuring recording which makes 
full utilization of the disc recording capacity. 

According to the present invention, the control 
means causes one cluster data supplied from the 

25 memory to the recording means to be held on the 
memory after the data has been supplied to the 
recording mean. Thus, with the disc recording ap- 
paratus of the present invention, efficient data ac- 
cessing may be assured by decreasing the number 

30 of times of wasteful accessing operations. 

According to the present invention, the control 
means controls the memory for supplying one- 
cluster recording data to the recording means each 
time the detection means detects that the record- 

35 ing data stored in the memory has reached the 
one-cluster volume. Thus, with the disc recording 
apparatus of the present invention, efficient data 
accessing may be assured by decreasing the num- 
ber of times of wasteful accessing operations. 

40 According to the present invention, when 

timepiece means detects that the recording data 
has not been supplied for a pre-set time interval to 
the input means, the control means causes deficit 
data to be supplemented on the memory to the 

45 recording data short of one cluster. Thus, with the 
disc recording apparatus of the present invention, 
data having a data volume short of one cluster may 
be positively recorded on the disc. 

According to the present invention, when ejec- 

50 tion detection means detects a disc ejection com- 
mand, the control means causes deficit data to be 
added on the memory to the recording data short 
of one cluster. Thus, with the disc recording ap- 
paratus of the present invention, data having a data 

55 volume short of one cluster may be positively 
recorded on the disc. 

According to the present invention, when ejec- 
tion detection means detects a disc ejection com- 
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mand, the control means controls the recording 
means so that data indicating the recording posi- 
tion on the disc of the one-cluster recording data 
supplemented with the deficit data is recorded on 
the disc. Thus, with the disc recording apparatus of 
the present invention, data having a data volume 
short of one cluster may again be positively re- 
corded on the disc. 

According to the present invention, if the data 
stored in the memory is of a data volume short of 
one cluster, the control means controls the readout 
means to read out deficit data from a cluster on the 
disc corresponding to data stored in the memory in 
order to generate one-cluster recording data in the 
memory. Sector-based accessing becomes possi- 
ble with the cluster-based rewriting. 

In addition, according to the present invention, 
if timepiece means detects that recording data has 
not been supplied for a pre-set time interval to the 
input means, the control means controls the 
readout means to read out deficit data from a 
cluster on the disc corresponding to the data 
stored in the memory, for the recording data short 
of one cluster, for generating the one-cluster re- 
cording data on the memory. Thus, with the disc 
recording apparatus of the present invention, data 
having a data volume short of one cluster may 
again be positively recorded on the disc. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Fig.1 schematically illustrates the recording 
state on a disc with the conventional disc recording 
apparatus. 

Fig.2 is a block diagram showing the construc- 
tion of an optical disc recording/reproducing ap- 
paratus according to the present invention. 

Fig.3 is a schematic plan view for illustrating 
the construction of a magneto-optical disc em- 
ployed in the optical disc recording/reproducing 
apparatus. 

Fig.4 is a flow chart for illustrating the control 
operation for the readout mode by a system con- 
troller in the above optical disc record- 
ing/reproducing apparatus. 

Fig. 5 schematically shows the data storage 
state in the above data recording/reproducing ap- 
paratus. 

Fig. 6 is a flow chart for illustrating the control 
operation for the write mode by a system controller 
in the above optical disc recording/reproducing ap- 
paratus. 

Best Mode for Carrying Out the Invention 

Referring to the drawings, preferred embodi- 
ments of the disc recording apparatus according to 
the present invention will be explained in detail. 


Fig.2 is a block diagram illustrating the sche- 
matic construction of an optical disc record- 
ing/reproducing apparatus embodying the present 
invention. 

5 The optical disc recording/reproducing appara- 

tus shown in Fig.2 employs, as a recording me- 
dium, a disc on or from which data grouped into 
clusters is recorded and/or reproduced on the clus- 
ter basis. Any of the magneto-optical disc having a 

70 data recording/reproducing area for recording and 
reproducing the data, a replay-only optical disc 
having an area dedicated to data reproduction or 
the magneto-optical disc having a data record- 
ing/reproducing area and an area dedicated to data 

75 reproduction, may be employed as a recording 
medium. Any of these discs is run in rotation at a 
constant linear velocity by a spindle motor 21. A 
magneto-optical disc 22 having a replay-only area 
A10 and a recording/reproducing area A20 provided 

20 outside of the replay-only area A10, is adapted for 
being run in rotation at a constant linear velocity by 
the spindle motor 21, as shown for example in 
Fig.3. 

The replay-only area A10 of the magneto-op- 

25 tical disc 22 includes a data region An having 
program data, such as play data, recorded therein, 
and a lead-in region A12 provided inwardly of the 
data region An. The replay-only area A10 has pre- 
recorded therein digital data in the form of the 

30 presence or absence of pits corresponding to "1 " 
or "0". In the lead-in region A12, recording start 
address data and the recording end address data 
are recorded for program data in its entirety as 
table-of-contents (TOC) data indicating the record- 

35 ing position and the recording contents in the lead- 
in region A1 2 . 

The recording/reproducing area A20 of the 
magneto-optical disc 22 has a data region A21 for 
recording program data, such as play information, 

40 and a lead-in region Az2 provided inwardly of the 
data region. This recording/reproducing region A20 re- 
presents the region of the magneto-optical record- 
ing medium. In the lead-in region A22, there are 
recorded the track number information indicating a 

45 series of data recorded in each data region and the 
address data information indicating the position of 
each data region. 

The optical disc recording/reproducing appara- 
tus of the present embodiment applies a magnetic 

50 field modulated in accordance with data by a mag- 
netic head 24 on the magneto-optical disc 22 rotat- 
ed at a constant linear velocity by the spindle 
motor 21 as the laser light is radiated thereon by 
an optical pickup 23, for recording data in accor- 

55 dance with magnetic-field modulation recording 
along a recording track of the record- 
ing/reproducing area A20 of the magneto-optical 
disc 22. The optical disc recording/reproducing ap- 
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paratus of the present embodiment also causes the 
recording track in the replay-only area A10 and the 
recording/reproducing area A20 of the magneto- 
optical disc 22 to be traced with the laser beam by 
the optical pickup 23 for optical data reproduction. 
To this end, the optical disc recording/reproducing 
apparatus includes a magnetic head driving circuit 
25 for driving the magnetic head 24 and an RF 
circuit 26 fed with the playback output produced by 
the optical pickup 23 as well as an address de- 
coder 27 and a servo control circuit 28. The ap- 
paratus also includes a system controller 29 for 
controlling the system in its entirety and a thread 
motor 30 for causing movement of the optical pic- 
kup 23 and the magnetic head 24. The apparatus 
additionally includes a random access memory 
(RAM) for storing data, a host data interface 32 for 
data exchange with outside, a buffer controller 33 
for managing data transfer, and an en- 
coder/decoder 34 for performing a translating op- 
eration according to the data format. The apparatus 
also includes a disc ejection switch 35 for inputting 
an ejection command for the magneto-optical disc 
22, and a disc ejection motor 36 for ejecting the 
magneto-optical disc 22. 

When recording data on the record- 
ing/reproducing area A20 of the magneto-optical 
disc 22, the optical pickup 23 radiates the laser 
beam on a target track of the magneto-optical disc 
22, on which the magnetic field modulated in ac- 
cordance with the recording data is applied by the 
magnetic head 24 driven by the head driving circuit 
25 for thermo-magnetic data recording. The optical 
head 23 also detects the reflected laser light from 
the target track for detecting the focusing error by 
the so-called astigmatic method, while also detect- 
ing the tracking error by the so-called push-pull 
method. In addition, when reproducing data from 
the replay-only area A10 of the magneto-optical 
disc 22, the optical pickup 23 detects changes in 
light volume of the laser light reflected by the 
target track and outputs the resulting replay signal. 
When reproducing data from the record- 
ing/reproducing area A20 of the magneto-optical 
disc 22, the optical pickup 23 detects the dif- 
ference in the angle of polarization of the reflected 
laser light from the target track and outputs the 
resulting replay signal. 

An output of the optical pickup 23 is routed to 
the RF circuit 26 shown in Fig. 2. The RF circuit 26 
extracts focusing error signals and the tracking 
error signals from the output of the optical pickup 
unit 23 and routes the extracted signals to a servo 
controlling circuit 28, while converting the playback 
signals into bi-level signals which are routed to the 
address decoder 27 and to the encoder/decoder 
34. 


The servo controlling circuit 28 is made up of, 
for example, a focusing servo control circuit, a 
spindle servo control circuit and a thread servo 
control circuit. The focusing servo control circuit 

5 focusing controls the optical system of the optical 
pickup 23 so that the focusing error signal will be 
reduced to zero. The tracking servo control circuit 
tracking controls the optical system of the optical 
pickup 23 so that the tracking error signal will be 

ro reduced to zero. The spindle motor servo control 
circuit controls the spindle motor 21 for rotationally 
driving the magneto-optical disc 22 at a pre-set 
linear velocity. The thread servo control circuit con- 
trols the thread motor 30 for shifting the optical 

75 pickup 23 and the magnetic head 24 to a target 
track position of the magneto-optical disc 22 as 
designated by the system controller 29. The servo 
control circuit 28, implementing the above-de- 
scribed controlling operations, transmits the infor- 

20 mation indicating the operating states of various 
parts controlled by the servo control circuit 28 to 
the system controller 29. 

The system controller 29 implements oper- 
ational control with the write mode or the readout 

25 mode as designated by the control input informa- 
tion supplied via the host data interface 32 from the 
external host data interface 32 from the external 
host computer or based on the operation of a key 
input operating unit, not shown. The system con- 

30 troller 29 also manages the recording position or 
the playback position on the recording track traced 
by the optical pickup 23 and the magnetic head 24 
based upon the sector-based address information 
reproduced from the recording track of the mag- 

35 neto-optical disc 22. The system controller 29 
causes the TOC data read out from the lead-in 
region A12 of the replay-only area A10 of the mag- 
neto-optical disc 22 to be stored in the RAM 31 in 
order to manage the playback position in the data 

40 region An of the replay-only area A10 based upon 
the TOC data. In addition, the system controller 29 
causes the TOC data read out from the lead-in 
region A22 of the recording/reproducing area Aao of 
the magneto-optical disc 22 to be stored in the 

45 RAM 31 in order to manage the recording position 
or the playback position in the data region A21 of 
the replay-only area A20 based upon the TOC data. 
Finally, the system controller 29 accepts a disc 
ejection command produced on actuation of the 

so disc ejection switch 35 to drive the disc ejection 
motor 36 in order to cause ejection of the magneto- 
optical disc. 

With the above-described optical disc record- 
ing/reproducing apparatus, the encoder/decoder 34 
55 has its operational mode controlled by the system 
controller 34, such that, during readout mode, the 
system controller causes error correction decoding 
or EFM decoding to be performed on the bi-level 
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output data of the RF circuit 26 for data reproduc- 
tion. The playback data produced by the en- 
coder/decoder 34 is stored via the buffer memory 
controller 33 in the RAM 31. The playback data is 
read out via the buffer memory controller 33 from 
the RAM 31 so as to be transferred to outside via 
the host data interface 32. 

That is, the system controller 29 is set to the 
read-out mode, when there is raised a readout 
request from the host computer, and controls the 
readout mode as indicated by the flow chart shown 
in Fig.4. 

At a step 1 , it is checked whether or not there 
is the target data in the RAM 31. That is, it is 
checked whether or not there is the target data in 
the data previously read from the magneto-optical 
disc 22 and stored in the RAM 31 . If the result of 
decision in the step 1 is NO, that is if there is no 
target data on the RAM 31 , processing transfers to 
a step 2. If the result at the step 1 is YES, that is if 
there is the target data on the RAM 31 , processing 
transfers to a step 3. 

At the step 2, the servo control circuit 28 and 
the encoder/decoder 34 are controlled for reading 
out the target data from the magneto-optical disc 
22. Besides, the buffer controller 33 is controlled 
for designating the location of data storage on the 
RAM 31, and the target data is read out from the 
magneto-optical disc 22 and stored in the RAM 31 . 
After the target data is stored in the RAM 31, 
processing transfers to the step 3. 

The storage area in the RAM 31 is partitioned 
into clusters and the target data is stored in the 
sector positions in the cluster to which the target 
data belongs. If for example sectors 2, 3 and 4 of a 
cluster which has not yet been read are read, data 
of the sectors 2, 3 and 4 are stored in the RAM 31 , 
as indicated by hatching lines in Fig.5. 

At the step 3, the buffer memory controller 33 
is controlled so as to read the target data from the 
RAM 31. The data read out from the RAM 31 is 
transferred to outside via the host data interface 32. 

During the write mode, data transferred from 
outside via the host data interface 32 is stored in 
the RAM 31 via the buffer controller 33, while data 
read out from the RAM 31 via the buffer controller 
33 is routed to the encoder/decoder 34. The en- 
coder/decoder 34 performs encoding for error cor- 
rection or EFM encoding on data routed thereto 
from the RAM 31 via the buffer memory controller 
33. The data encoded by the encoder/decoder 34 
is routed to the magnetic head driving circuit 25. 
The magnetic head driving circuit 25 is connected 
to the magnetic head 24 for driving the magnetic 
head 24 for applying the modulated magnetic field 
conforming to the data on the magneto-optical disc 
22. During the recording mode, the system control- 
ler 29 automatically generates the above-men- 


tioned TOC data table, indicating the recording 
position of the data region A21 of the record- 
ing/reproducing area A20, in the RAM 31, and 
causes the TOC data to be recorded in the lead-in 
5 region A22 at the time of termination of the record- 
ing mode. 

That is, when there is raised a write request 
from the host computer, the system controller 29 is 
set to the write mode, and performs the control 

70 operation for the write mode as shown by the flow 
chart of Fig.6. 

At a step 1, in Fig.6, it is checked whether or 
not data of the same cluster as the data currently 
transferred from the host computer is present on 

75 the RAM 31. That is, it is checked whether or not 
any data of the same cluster as the data currently 
transferred form the host computer is present in 
the data previously transferred from the host com- 
puter and stored in the RAM 31. If the result of 

20 decision at the step 1 is NO, that is if there is no 
data of the same cluster as the data transferred 
from the host computer in the RAM 31, processing 
transfers to a step 2. If the result of decision at the 
step 1 is YES, that is if any data of the same 

25 cluster as the data currently transferred from the 
host computer is present on the RAM 31, process- 
ing transfers to a step 3. 

At the step 2, the data currently transferred 
from the host computer is newly stored in the RAM 

30 31. Processing then transfers to a step 4. 

At the step 3, the data currently transferred 
from the host computer is overwritten in the stor- 
age location on the RAM 31 in which the data of 
the same cluster has been previously stored. Pro- 

35 cessing then transfers to the step 4. 

At the step 4, it is checked whether or not 
there is all of the one-cluster data, for example, 62 
KB data, on the RAM 31 . If the result of decision at 
the step 4 is YES, that is if there is one-cluster 

40 data, at the step 4, processing transfers to a step 
5. If the result of decision at the step 4 is NO, that 
is if there is no one-cluster data, processing trans- 
fers to a step 6. 

At the step 5, the servo control circuit 28, 

45 buffer controller 33 and the encoder/decoder 34 
are controlled for reading out one-cluster date from 
the RAM 31 and for recording the read-out data on 
the magneto-optical disc 22. After writing the one- 
cluster data on the magneto-optical disc 22, pro- 

50 cessing transfers to the step 6. In this manner, one- 
cluster data is written on the magneto-optical disc 
each time data stored in the RAM 31 reaches one 
cluster. That is, data recorded on the present mag- 
neto-optical disc 22 is rewritten thereon via the 

55 RAM 31 on the cluster basis. 

In this manner, sector-based data is first re- 
corded in the RAM 31 and, each time the data 
stored in the RAM 31 reaches one cluster, the one- 
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cluster data is written on the magneto-optical disc 
22. Thus, accessing is made on the cluster basis 
by the optical disc recording/reproducing appara- 
tus, while it would appear to the host computer as 
though accessing could be made on the sector 
basis. 

At the step 6, it is checked whether or not 
there has been made no write request from the 
host computer for a pre-set period of time. If the 
result of decision at the step 6 is NO, that is if 
within the pre-set time period as from the previous 
write request, processing transfers to a step 7. If 
the result of decision at the step 6 is YES, that is if 
there has been made no new write request within 
the pre-set time period since the previous write 
request, processing transfers to s step 8. 

At the step 7, it is checked whether or not a 
disc ejection request has been made. If the result 
of decision at the step 7 is NO, that is if there has 
been made no disc ejection request, the write 
mode is directly terminated, without effecting data 
writing. If the result of decision at the step 7 is 
YES, that is if the disc ejection request has been 
made, processing transfers to the step 10. 

At the step 8, data on the RAM 31 short of one 
cluster is read out from the corresponding cluster 
of the magneto-optical disc 22 and supplemented 
into the cluster suffering from data deficit for pre- 
paring one-cluster data on the RAM 31 . At the next 
step 9, the one-cluster data prepared at the step 8 
on the RAM 31 is written on the magneto-optical 
disc 22 to terminate the recording mode. 

At the step 10, data on the RAM 31 short of 
one cluster is read out from the corresponding 
cluster of the magneto-optical disc 22 and sup- 
plemented into the cluster suffering from data defi- 
cit for preparing one-cluster data on the RAM 31. 
At the next step 1 1 , the one-cluster data prepared 
at the step 8 on the RAM 31 is written on the 
magneto-optical disc 22. At the next step 12, the 
above-mentioned TOC data is recorded in the lead- 
in region A22 to terminate the recording mode. 

Whether or not data readout/writing is to be 
performed from or in the regions on the RAM 31 
partitioned on the cluster basis is managed by the 
system controller 29. 

If data less than one cluster, stored in the RAM 
31 , is to be written in the magneto-optical disc 22, 
the system controller 29 controls the servo control 
circuit 28, buffer controller 33 and the en- 
coder/decoder 34 so that the deficit data of the 
cluster is read from the corresponding cluster in 
the magneto-optical disc and synthesized on the 
RAM 31 to form a 64 KB one-cluster data which is 
then written on the magneto-optical disc 22. For 
rewriting data present across plural classes, the 
deficit cluster data of the leading cluster and the 
trailing cluster are read from the corresponding 


clusters of the magneto-optical disc 22 to form 
one-cluster data on the RAM 31 and the one- 
cluster data thus formed are then written on the 
magneto-optical disc 22. Meanwhile, data short of 

5 one full cluster, produced at the trailing portion of a 
data file, is written on the magneto-optical disc 22 
by the above-mentioned rewriting control and si- 
multaneously left in the RAM 31 . The data thus left 
in the RAM 31 is then synthesized in the RAM 31 

70 with the leading data portions of the next file to 
form one-cluster data which is again written on the 
magneto-optical disc 22. In this manner, there is no 
possibility of wasteful recording region being pro- 
duced on the magneto-optical disc 22, so that it 

75 becomes possible to make full utilization of the 
storage capacity of the magneto-optical disc 22. 

Besides, the system controller 29 has the 
timepiece function of detecting that there be no 
write request from outside for a pre-set time inter- 

20 val. In the absence of the write request from out- 
side for a pre-set time, the system controller 29 
controls the servo control circuit 28, buffer control- 
ler 28 and the encoder/decoder 34 so that deficit 
data of a cluster short of data is read out from the 

25 corresponding cluster of the magneto-optical disc 
and synthesized with the cluster data to form 64 
KB one-cluster data on the RAM 31, which one- 
cluster data is written on the magneto-optical disc 
22. 

30 In addition, the system controller 29 monitors 

the loading and the unloading of the magneto- 
optical disc 22 on and from a disc drive, not 
shown. Thus, when the system controller 29 ac- 
cepts the disc ejection command issued on ac- 

35 tuation of the disc ejection switch 35 and drives the 
disc ejection motor 36 in order to eject the mag- 
neto-optical disc 22, the system controller causes 
deficit data of a cluster short of data on the RAM 
31 to be read from the corresponding cluster on 

40 the magneto-optical disc 22 to synthesize a 64 KB 
one-cluster data on the RAM 31, which 64 KB one- 
cluster data is written on the magneto-optical disc 
22. Thus the loading and unloading of the mag- 
neto-optical disc 22 with respect to the disc drive is 

45 monitored so that rewrite control of deficit data of a 
cluster on the RAM 31 short of data is performed 
when the magneto-optical disc 22 is unloaded from 
the disc drive for positively storing the data having 
a volume less than one cluster on the magneto- 

50 optical disc 22. 

Meanwhile, when the magneto-optical disc 22 
is unloaded from the disc drive, the rewrite control 
for the deficit data of the cluster on the RAM 31 
short of data is performed as described above, at 

55 the same time as data indicating the cluster in 
which the deficit data has been rewritten is written 
in the lead-in region A22 of the record- 
ing/reproducing area A20 of the magneto-optical 
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disc 22 as, for example, TOC data. When loading 
the disc, the deficit data is read out from the 
cluster and stored in the RAM 31 based upon the 
TOC data read out from the lead-in region A22. The 
data thus stored in the RAM is synthesized on the 
RAM 31 with data transmitted from the host com- 
puter in order to form one-cluster data which is 
again written in the magneto-optical disc 22. This 
eliminates any wasteful recording area on the mag- 
neto-optical disc 22 to render it possible to make 
full utilization of the recording capacity of the mag- 
neto-optical disc 22. 

Claims 

1. A disc recording apparatus for forming record- 
ing data into a cluster for recording the record- 
ing data on a disc on the cluster basis, com- 
prising 

input means via which the recording data 
enters the apparatus from outside, 

a memory for transiently storing the re- 
cording data supplied via said input means, 

recording means for recording said record- 
ing data in said disc, and 

control means for suspending a recording 
operation for the recording data if the record- 
ing data supplied from outside by one transfer 
operation has a data volume short of one clus- 
ter, transiently storing the data of the data 
volume less than one cluster in said memory, 
supplementing deficit data on said memory to 
the recording data of the data volume less than 
one cluster during recording thereof to form 
one-cluster data, supplying the recording data 
having the data volume corresponding to one 
cluster to said recording means and recording 
the recording data on the cluster basis on said 
disc. 

2. The disc recording apparatus as claimed in 
claim 1 wherein said control means comprises 
detection means for detecting that the record- 
ing data stored in said memory has reached 
one cluster and controls said memory so that, 
each time it is detected that data stored in said 
memory has reached the volume of one clus- 
ter, the one-cluster recording data is supplied 
to said recording means. 

3. The disc recording apparatus as claimed in 
claim 1 wherein said control means holds the 
one-cluster data supplied from said memory to 
said recording means on said memory even 
after the data is supplied to said recording 
means. 


4. The disc recording apparatus as claimed in 
claim 1 wherein said control means comprises 
timepiece means for detecting that the record- 
ing data has not been supplied to said input 

5 means for a pre-set time, said control means 

causing deficit data to be supplemented on 
said memory to the recording data short of one 
cluster if no recording data has been supplied 
for a pre-set time. 

70 

5. The disc recording apparatus as claimed in 
claim 1 wherein said control means comprises 
ejection detection means for detecting a com- 
mand for ejecting said disc, said control means 

75 causing deficit data to be supplemented on 

said memory to the recording data short of one 
cluster on detection of impending disc ejection. 

6- The disc recording apparatus as claimed in 
20 claim 1 wherein said control means controls 

said recording means so that, on detection of 
impending disc ejection, data indicating the 
recording position on the disc of the one- 
cluster data supplemented with the deficit data 
25 is recorded on the disc. 

7. The disc recording apparatus as claimed in 
claim 1 further comprising readout means for 
reading out data recorded on said disc, 

30 wherein 

said control means controls said readout 
means so that, if data stored in said memory is 
of a volume less than one cluster, deficit data 
is read out from a cluster on said disc cor- 

35 responding to the data stored in said memory, 

so as to form one-cluster recording data on 
said memory. 

8. The disc recording apparatus as claimed in 
40 claim 7 wherein said control means comprises 

timepiece means for detecting that the record- 
ing data has not been supplied to said input 
means for a pre-set time, said control means 
causing said readout means to read out deficit 

45 data from a cluster on the disc corresponding 

to data stored in said memory, for the record- 
ing data short of one cluster, when the record- 
ing data is not supplied for a pre-set time, in 
order to generate one-cluster recording data 

so on said memory. 


7 


EP 0 644 543 A1 


WRITE 1 


WRITE 2 


MAIN DATA 


VOID 
DATA 


MAIN DATA 





1 SUB 




DATA SECTOR 

IO 



K 

LINI 
SEC 

CING 
TOR 


1 CLUSTER 

1 CLUSTER * 



FIG.1 


EP 0 644 543 A1 







THREAD 
MOTOR 


CM 

6 


EP 0 644 543 A1 



FIG.3 


EP 0 644 543 A1 


< 


C 


START 


3 


STEP 1 


DATA ALREADY 
PRESENT ON RAM ? 


> 


NO 


YES 


STEP 2 


STORE TARGET 
DATA ON RAM 


TRANSFER 
DATA ON RAM 


STEP 3 


( ) 


FIG.4 



EP 0 644 543 A1 


SECTOR 31 


SECTOR 5 


1 CLUSTER 
(32 SECTORS, 
64KB) 



SECTOR 1 


SECTOR 0 


EP 0 644 543 A1 


STEP 


( START ) 


DATA ALREADY 
PRESENT ON RAM ? 


STEP 3 


> 


NO 


YES 


OVERWRITE ON RAM 


STEP 4 


STEP 2 

\ 


STORE DATA 
NEWLY ON RAM 


IS THERE 
ONE-CLUSTER DATA ? 


STEP 5 


yo 


YES 


WRITE ONE-CLUSTER DATA 


STEP 6 


( 


1 


NO WRITE REQUEST 
FOR OVER A PRE-SET TIME ? 


STEP 8 


yo 


YES 


( 


STEP 7 


IS THERE DISC 
EJECTION REQUEST ? 


YES 


TAKE OUT DATA 
SHORT OF 
ONE-CLUSTER FROM 

DISC TO PREPARE 
ONE-CLUSTER DATA 



WR 

ONE-CLUS 

ITE 

>TER DATA 


T 

STEP 9 


c 



NO 


STEP 10 


TAKE OUT DATA 
SHORT OF 
ONE-CLUSTER FROM 

DISC TO PREPARE 
ONE-CLUSTER DATA 


STEP 11 


WRITE 
ONE-CLUSTER DATA 


WRITE TOC DATA 


END 


3 


STEP 12 


FIG.6 


INTERNATIONAL SEARCH REPORT 


International application No. 
PCT/JP94/00224 


A. CLASSIFICATION OF SUBJECT MATTER 
Int. CI 5 G11B20/10 

According to International Patent Classification (IPC) or to both national classification and IPC 

B. FIELDS SEARCHED 

Minimum documentation searched (clossificacioo system followed by classification symbols) 

Int. CI 5 G11B20/10, 20/12 


Documentation searched other than minimum documentation to the extent that such documents arc included io the fields searched 

Jitsuyo Shinan Koho 1971 - 1993 

Kokai Jitsuyo Shinan Koho 1971 - 1993 

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used) 


C. DOCUMENTS CONSIDERED TO BE RELEVANT 


Category 0 


Citation of document, with indication, where appropriate, of the relevant passages 


Relevant to claim No. 


JP, A, 4-105271 (Sony Corp.), 
April 7, 1992 (07. 04. 92) 
& EP, Al, 472343 

JP, A, 4-301264 (Sony Corp.), 

October 23, 1992 (23. 10. 92), (Family: none) 


1-8 


1-8 


| 1 Further documents are listed in the continuation of Box C. | | See patent family annex. 


" Special categories o( cited docutneats: 

" A ** docu mem cefi ai ng the general state of the art which is not considered 
to to of particular relevance 

"E" earlier document but published on or after the international filing date 

"L" document which may throw doubts on priority ctaimfs) or which is 

cited to establish the publication date of another citation or other 

special reason (as specified) 
"O" document referring to an oral disclosure, use, exhibition or other 


"P~ document published prior to the internottooaJ filing date but later than 
the prioriry date claimed 


"T~ later document published after the international filing dace or priority 
date and not in conflict with the application but cited to understood 
the principle or theory underlying the invention 

"X** document of particular relevance: the claimed invention cannot be 
considered novel or cannot be considered to involve an inventive 
step when the document is taken alone 

"Y~ document of particular relevance; the claimed invention cannot be 
considered to involve an inventive step when the document is 
combined with one or more other such documents, such combination 
being obvious to a person skilled in the art 

"Sl" document member of the same patent family 


Date of the actual completion of the international search 

March 31, 1994 (31. 03. 94) 

Date of mailing of the international search report 

April 12, 1994 (12. 04. 94) 

Name and mailing address of the ISA/ 

Japanese Patent Office 

Facsimile No. 

Authorized officer 
Telephone No. 


Form PCT/IS A/210 (second sheet) (July 1992) 


